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© Injection mold for spool. 



© A film spool (1) for winding a photographic film 
has a recess (la, 1b) formed in an axial end face 
thereof and a rib portion (2, 3) for rewind or the like 
is formed in the recess. The part of an injection 
mold defining the recess in the axial end face of the 
spool is formed of a telescopic member (31a, 31b) 
which is of material having a high thermal conductiv- 
ity, and a heat pipe (33a, 33b) is provided to extend 
through the telescopic member near to the part 
defining the rib portion at one end and to project into 
a cooling channel (34a, 34b) at the other end. 
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INJECTION MOLD FOR SPOOL 



BACKGROUND OF THE INVENTION 
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Field of the Invention 



This invention relates to an injection mold for io 
injection-molding a spool having a rib portion in a 
recess formed in an axial end face thereof. 



Fluid in the heat pipe is evaporated by the heat 
of the part defining the rib portion at one end, 
thereby receiving heat therefrom and is condensed 
by the coolant flowing through the cooling channel 
at the other end, thereby delivering heat to the 
coolant. Thus the heat pipe effectively transfers 
heat of the part defining the rib portion to the 
coolant and since the telescopic member has a 
high thermal conductivity, the whole telescopic 
member and the resin forming the rib portion are 
effectively cooled and the resin is effectively solidi- 
fied. 



Description of the Prior Art re 



A film spool for winding a photographic film 
has a recess formed in an axial end face thereof 
and a rib portion for rewind or the like is formed in 20 
the recess. In an injection mold for molding such a 
spool, the portion for defining the recess in the 
axial end face is complicated in shape and rela- 
tively small in size and accordingly, it is impossible 
to form a cooling channel through the portion. 25 
Therefore* a long cooling time has been required in 
order to sufficiently cool the rib portion which is 
hardest to solidify, thereby preventing generation of 
sink mark, deformation or the like at the rib portion. 

This is not preferable from the viewpoint of the 30 
manufacturing cost. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Figure 1 is a cross-sectional view of an in- 
jection mold in accordance with an embodiment of 
the present invention, 

Figure 2 is a side view partly in cross- 
section of a spool molded by the mold shown in 
Figure 1, 

Figure 3 is a view for illustrating deformation 
of the rib portion, and 

Figures 4 and 5 are views for illustrating the 
result of the invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 



SUMMARY OF THE INVENTION 

35 

In view of the foregoing observations and de- 
scription, the primary object of the present inven- 
tion is to provide an injection mold for such spools 
which can shorten the cooling time without ad- 40 
versely affecting the quality of the article.' 

The mold in accordance with the present in- 
vention is characterized in that the part of the mold 
defining the recess in the axial end face is formed 
of a telescopic member which is of material having 45 
a high thermal conductivity, and a heat pipe is 
provided to extend through the telescopic member 
near to the part defining the rib portion at one end 
and to project into a cooling channel at the other 
end. so 

As the material having a high thermal con- 
ductivity, beryllium-copper alloy can be used, for 
instance, though need not be limited to it. 

The cooling channel may be formed in the 
telescopic member or in other parts in the mold. 



An injection mold for a spool 1 in accordance 
with an embodiment of the present invention com- 
prises a cavity block 10, a core 20 and a pair of 
slide cores 30a and 30b as shown in Figure 1 . The 
core 20 is moved back and forth relative to the 
cavity block 10 as shown by arrow A and the slide 
cores 30a and 30b are moved back and forth 
relative to the core 20 transversely to the moving 
direction of the core 20 as shown by arrow B. 

When the injection mold is closed, a cavity 40 
conforming to the shape of the spool 1 is defined 1 

and by injecting molten resin into the cavity 40 in t 

the known manner, the spool 1 is molded. + 

As shown in Figure 2, the spool 1 is for wind- 
ing a photographic film therearound and is pro- 
vided with cylindrical recesses la and 1b on op- 
posite end portions. The recess la is shallower 
than the recess lb and a rib 2 projects from the 
bottom of the recess la in the longitudinal direction 
of the spool 1 and connects diametrically opposed 
portions of the side wall of the recess la. A pair of 
ribs 3 project from the bottom of the recess lb in 
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parallel to the longitudinal axis of the spool t . One 
of the side edges of each rib 3 is connected to the 
side wall of the recess 1b and the other side edges 
of the respective ribs 3 are diametrically opposed 
to each other. The ribs 3 are in a plane per- 5 
pendicular to the plane in which the rib 2 extends. 

As shown in Figure 1, the slide cores 30a and 
30b are respectively provided with slide core pins 
31a and 31b which are respectively for forming the 
recesses la and 1b and are in the form of tele- io 
scopic members fixed to the respective slide cores 
30a and 30b. The slide core pins 31a and 31b are 
formed of beryllium-copper alloy (Be-Cu). The slide 
core pins 31a and 31b are respectively provided 
with slits 32a and 32b for forming the ribs 2 and 3. is 
Further, one ends of heat pipes 33a and 33b are 
respectively inserted into the slide core pins 31a 
and 31b along the longitudinal axis of the respec- 
tive slide core pins 31a and 31b. 

Said one end of the heat pipe 33a extends 20 
near to the slit 32a and the other end of the heat 
pipe 33a extends into a cooling channel 34a 
formed in the slide core 30a. Said one end of the 
heat pipe 33b extends near to the slits 32b and the 
other end of the heat pipe 33b extends into a 25 
cooling channel 34b formed in the slide core 30b. 

Thus said the other ends of the respective heat 
pipes 33a and 33b are cooled by cooling water 
flowing through the cooling channels 34a and 34b. 

When molten resin is injected into the cavity so 
40, the temperature of the mold including the slide 
core pins 31a and 31b increases. Since cooling 
water flows through the cooling channel 34a and 
34b in the slide cores 30a and 30b,' a large tem- 
perature difference is produced between opposite 35 
ends of each of the heat pipes 33a and 33b, and 
fluid in the heat pipe is evaporated at one end of 
each of the heat pipes 33a and 33b, thereby re- 
ceiving heat therefrom and is condensed by the 
coolant flowing through the cooling channel at the to 
other end of each of the heat pipes 33a and 33b, 
thereby delivering heat to the coolant. Thus the 
heat pipes 33a and 33b effectively cools the slide 
core pins 31a and 31b, and since the slide core 
pins 31a and 31 have a high thermal conductivity, 45 
the whole slide core pins 31a and 31b are effec- 
tively cooled. Further since the heat pipes 33a and 
33b extend near to the slits 32a and 32b for 
forming the ribs 2 and 3, molten resin in the slits 
32a and 32b can be effectively cooled and solid!- so 
tied. 

Figure 4 shows the relationship between the 
deformation of the rib 2 and the cooling time when 
the slide core pin 31a is formed of dies steel 
(JIS # SKD-61) as in the conventional mold and 55 
when the same is formed of beryllium-copper alloy 
(Be-Cu). The deformation of the rib 2 is illustrated 
in Figure 3 and is adopted here because the rib 2 



is more apt to be deformed than the rib 3 due to 
difference in shape. 

As can be understood from Figure 4, the de- 
formation of the rib 2 for a given cooling time is 
substantially reduced when the slide core pin 31a 
is formed of Be-Cu as compared with when the 
same is formed of JIS*SKD-61. The thermal con- 
ductivity of J1S*SKD-61 is 0.18 cal/cm 2 .sec.* C and 
that of Be-Cu is 0.26 - 0.31 cal/cm 2 .sec. * C. 

As shown in Figure 5, in accordance with this 
embodiment, the cooling time which has occupied 
35% of the molding cycle can be shortened to 
20% of the molding cycle, thereby shortening the 
molding cycle by 15%. 



Claims 

1. An injection mold for molding a spool having 
a recess formed in an axial end face thereof and a 
rib portion formed in the recess characterized in 
that the part of the injection mold defining the 
recess in the axial end face of the spool is formed 
of a telescopic member which is of material having 
a high thermal conductivity, and a heat pipe is 
provided to extend through the telescopic member 
near to the part defining the rib portion at one end 
and to project into a cooling channel at the other 
end. 

2. An injection mold as defined in Claim 1 in 
which said material having a high thermal con- 
ductivity is beryllium-copper alloy. 
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DEFORMATION (mm) 
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COOLING TIME 
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TOTAL 85% 
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